Abstract: Electrically pumped random lasing based on Au-ZnO nanowire Schottky junction diode is demonstrated. Good lasing behavior is achieved and excitonic recombination is responsible for lasing generation. It provides an alternative approach towards semiconductor random lasers.
Introduction
Random laser has a potential for application in speckle-free projection, medical therapy, etc. Nevertheless, electrically pumped random laser devices remain underdeveloped, which severely hinders the development of this field. In this presentation, we report a new approach to demonstrate electrically pumped random lasing based on AuZnO nanowire Schottky junction diode. Undoped n-type ZnO bundle nanowires were grown on n-type ZnO thin film, and Au thin film was deposited on the top end of ZnO nanowires to form Au/ZnO Schottky junction. Good random lasing behavior with decent output power was achieved from such a unipolar device. The excitonic lasing signals are further distinguished from Zn micro plasma emission, which can only be generated at relatively high voltage. It suggests that excitons in ZnO have played a major role on the low-threshold random lasing electroluminescence (EL) at room temperature without the need to establish population inversion as reported in other random lasers. ) shows EL spectra of the Schottky diode laser device with increasing injection current under forward bias. As the current reaches 100 mA (the corresponding voltage is 30 V), randomly distributed sharp peaks become dominating in the spectra. Peaks between 320-335 nm and around 480 nm originate from the formation of Zn micro plasma [2] . Fig. 3 (b) shows integrated intensity and output power as a function of injection current. The decent output power is about 67 nW at a drive current of 100 mA. Fig. 3 (c) is a schematic of the simplified energy 978-1-55752-968-8/15/$31.00 ©2015 Optical Society of America band diagram of the device. As a forward bias is applied on Au metal, the energy band of ZnO bends downward adjacent to the metal-semiconductor interface. Under sufficiently high forward bias, the sharply bent energy band region appears and holes can directly tunnel to the valence band of ZnO from the positive pole. These holes readily interact with electrons in the conduction band to form excitons and emit light through excitonic EL [3].
Results and discussion

Conclusion
Electrically pumped random laser device based on Au-ZnO nanowire Schottky diode is demonstrated. The currentvoltage curves in dark and under UV confirm the formation of Schottky junction. Random lasing behavior dominates the EL spectra with sufficient high injection current and the photographic image of illuminated device directly proves the lasing process. The lasing generation mechanism is explained by excitonic EL. Zn plasma is only oserved near 320 nm and 480 nm at high current of 100 mA, therefore differs the random lasing spectral features in between 360 nm and 420 nm. This study provides an alternative device structure for the development of semiconductor random lasers. 
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